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What is Mathematical Modeling? (adapted from SBAC Claim 4 Specifications Document) 
 
The process of choosing and using appropriate mathematics and statistics to analyze empirical 
situations, to understand them better, and to improve decision-making. (p.72, CCSSM) 
 
In the real world, problems do not come neatly ‘packaged’. Real world problems are complex, and 
often contain insufficient or superfluous data. Mathematically proficient students can apply the 
mathematics they know to solve problems 
arising in everyday life, society, and the workplace by: 

• Identifying important quantities in a practical situation 
• Making assumptions and approximations to simplify a complicated situation 
• Mapping relationships using such tools as diagrams, two-way tables, graphs, flowcharts and 

formulas 
• Analyzing relationships mathematically to draw conclusions 
• Interpreting mathematical results in the context of the situation 
• Reflecting on whether the results make sense 
• Possibly improving the model if it has not served its purpose. (Practice 4; CCSSM) 

 
A well‐formulated task is NOT mathematical modeling, although it may be problem solving. 

Mathematical Modeling assessment tasks will involve: 
• Formulating a problem that is tractable using mathematics (DOK Level 3)  - formulating a 

model. This will usually involve making assumptions and simplifications. Students will need 
to select from the data at hand, or estimate data that are missing. (Such tasks are therefore 
distinct from the problem solving tasks described in Claim #2, that are well formulated). 

• Students will identify variables in a situation, and construct relationships between these.  When 
students have formulated the problem, they then tackle it, often in a decontextualized form, 
before interpreting their results and checking them for reasonableness. 

• Finally, students interpret, validate and report their solutions through the successive phases of 
the modeling cycle, illustrated in the following diagram from CCSSM.  (DOK Level 4) 

 

 
 
 

When making mathematical models, 
students will know that technology 
can enable them to visualize the 
results of varying assumptions, 
explore consequences, and compare 
predictions with data. 
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The Wave ‐‐ If our entire school was sitting in the auditorium, how long would it take us to do a Wave? 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Design a Tent (Grade 8) 

 

 

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
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Young children can engage in complex mathematical and scientific investigations, given appropriate teacher 
support (http://eprints.qut.edu.au/1640/1/Englishchapter.pdf) 

 

Clean‐Up! (http://commoncore.lacoe.edu/resources/training_120911/3_modeling_20111209.ppt)  

Your neighborhood wants to host a yard clean‐up on a Saturday next month.  They have asked your class to 
help plan this event.  They want you to determine how much this will cost for supplies.  They will clean yards, 
alleys, driveways and streets.  All decisions about how to do this are yours.   

‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 

PISA Rubric on Modeling  
(from http://myboe.org/cognoti/content/file/resources/documents/1c/1c849db4/1c849db47068c6cf0c42c4b086f0c5f56b7f496a/pisaRubric.pdf) 

 
Level 0:  Situation is purely mathematical or context is unnecessary for solving the problem 

Level 1:  Interpret and transfer directly from a given model.  Translate directly from a situation into 
mathematics. 

Level 2:  Modify or use a given model to satisfy changed conditions or interpret inferred relationships. 

Level 3:  Create a model where the assumptions, variables, relationships, and constraints are to be identified 
and defined. 
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